An enzymatic activity in the yeast Sir2 protein that is essential for gene silencing.
Despite its conservation in organisms from bacteria to human and its general requirement for transcriptional silencing in yeast, the function of the Sir2 protein is unknown. Here we show that Sir2 can transfer labeled phosphate from nicotinamide adenine dinucleotide to itself and histones in vitro. A modified form of Sir2, which results from its automodification activity, is specifically recognized by anti-mono-ADP-ribose antibodies, suggesting that Sir2 is an ADP-ribosyltransferase. Mutation of a phylogenetically invariant histidine residue in Sir2 abolishes both its enzymatic activity in vitro and its silencing functions in vivo. However, the mutant protein is associated with chromatin and other silencing factors in a manner similar to wild-type Sir2. These findings suggest that Sir2 contains an ADP-ribosyltransferase activity that is essential for its silencing function.